Employing the high spatio-temporal Interface Region Imaging Spectrograph 1330Å observations, we investigated the jet-like features that occurred during the X8. This is the first time that the jet-like features are reported to be rooted in the flare ribbons, and we suggest that these jet-like features were driven by the mechanism of chromospheric evaporation.
Introduction
Solar X-ray jets, extreme-ultraviolet (EUV) jets, surges are similar plasma eruptions that are magnetically rooted in the photosphere and ejected into the corona along open magnetic filed lines (e.g., Shibata et al. 1994; Yokoyama & Shibata 1995; Raouafi et al. 2016) . Solar jets have been extensively studied in many wavelengths, e.g., Hα (Schmieder et al. 1995; Li et al. 2015) , ultraviolet (UV; Chen et al. 2008) , EUV (Jiang et al. 2007; Innes et al. 2016 ), X-ray (Zhang et al. 2000) and white light (Moore et al. 2011) .
Solar jets are ubiquitous transient features occurring in various solar environments, such as coronal holes (Yang et al. 2011; Chen et al. 2012) , active regions (ARs; Shimojo et al. 1996) and quiet regions (Hong et al. 2011; Panesar et al. 2016) . Sometimes, jets are observed to be associated with filament eruptions (Moore et al. 2010; Sterling et al. 2015) , coronal mass ejections (CMEs, Shen et al. 2012 ) and flares (Wang & Liu 2012) .
The unceasing advances made on spatial and temporal resolution of data obtained by different space missions have enriched our understanding of different observational processes and numerical investigations behind solar jets. However, the underlying driving mechanisms of solar jets have not been understood completely. A generally accepted driving mechanism for jets is magnetic reconnection between emerging magnetic fluxes and ambient magnetic fields (e.g., Canfield et al. 1996; , which sometimes is also accompanied by magnetic cancellation (Young & Muglach 2014) . Furthermore, simulation works furnish evidence that coronal jets can be generated by the mechanism of chromospheric evaporation (Shimojo et al. 2001; Miyagoshi & Yokoyama 2003 ).
There are also many small scale plasma eruptive phenomena such as macrospicules and chromosphere dynamic structures like spicules and mottles. These jet-like structures are thought to be different scale jets or manifestations in different wavelengths of the jet phenomenon (e.g., De Pontieu et al. 2011; Tsiropoula et al. 2012) . In this Letter, exploring the X8.2 flare produced in AR 12673 and the X1.0 class flare in AR 12192, we reported the jet-like features rooted in the flare ribbons for the first time.
Observations and data analysis
We adopted the observations from the Helioseismic and Magnetic Imager (HMI; Scherrer et al. 2012; Schou et al. 2012 ) and the Atmospheric Imaging Assembly (AIA; Lemen et al. 2012 ) on board the Solar Dynamics Observatory (SDO; Pesnell et al. 2012 and 304Å images displaying the development of the features "1" and "2", individually. Panels mostly around 100 km s −1 or smaller (e.g., Zhang et al. 2016; Li et al. 2017) . Combining these observations with the theory, we suggest that these jet-like features on the flare ribbon were driven by chromospheric evaporation.
The X1.0 flare on 2014 October 25
Previous works on chromospheric evaporation mostly rely on spectroscopic observations, since the best way to observe vertical flow in on-disk observations is spectroscopy. The spectral signature of chromospheric evaporation is the blueshift of hot emission lines, indicating the presence of hot and fast (from tens of km s −1 to several hundreds of km s −1 ) plasma upflows (Fisher et al. 1985; Tian et al. 2015) . We checked more IRIS data to look for the events in (e1) and (e2) display simultaneous appearances of the Si IV 1402.77Å spectra in the slit range of (b1) and (b2) for Doppler velocities from -310 km s −1 to 310 km s −1 . The green solid curves in (f1) and (f2) are observed profiles at the selected locations in (e1) and (e2). The red dashed line in (f2) exhibits the corresponding Gaussian fitting to the Si IV 1402.77Å profile. An animation (Movie3) of this figure is available.
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(log T ∼ 7.05) in the corona and the cool line of Si IV 1402.77Å (log T ∼ 4.8) in the transition region were chosen to investigate chromospheric evaporation (De Pontieu et al. 2014; Tian et al. 2014) . The nearby relatively strong neutral lines, "O I" 1355.5977Å and "S I" 1401.5136
A (Tian et al. 2015) were used for absolute wavelength calibration, respectively. As shown in (f1) and (f2)). Our results agree with the spectroscopic observations that explosive chromospheric evaporation is usually identified by high speed blueshift (∼ 100−400 km s −1 ) in the hot lines from corona, and accompanied by chromospheric condensation which is distinguished by low speed redshift (∼ 10−40 km s −1 ) in the cool lines from the upper chromosphere and the transition region (Doschek et al. 2013 ).
Conclusions
We explored the X8.2 class flare in AR 12673 on 2017 September 10. Using the SDO/AIA 171 A observations, we discovered lots of jet-like features occurring in succession along with the development of the flare ribbons. The average spreading speed of these features was 45 km s −1 , in accordance with the elongation velocity (ranging from 11 to 100 km s −1 ) of the flare ribbons (Fletcher et al. 2004; Qiu et al. 2017) . The footpoints of these jet-like features were located on the flare ribbons and the apparent velocities of two most distinct jets were 153 km s −1 and 192 km s −1 . These jet-like features could also be distinguished in other EUV wavelengths. Using the high tempo-spatial IRIS 1330Å data, we also observed a great deal of jet-like features rooted in the flare ribbons. During the development of the flare, these jet-like features rose up from the limb and then fell back. We studied 15 isolated features and their estimated lifetime, average projected width, projected length and apparent velocity were 87 s, 885 km, 2.7 Mm and 70 km s −1 , respectively. After 16:23 UT, cold material started to condense, dropping from the top to the footpoints of the loops, and the jet-like features stopped occurring.
Using the IRIS spectroscopic observations, we also investigated the jet-like features appeared during the X1.0 flare in AR 12192 on 2014 October 25. We analysed the spectral profiles of Fe XXI 1354.08Å and Si IV 1402.77Å at the base of a jet-like feature. The hot Fe XXI line is blueshifted by ∼ 143 km s −1 , while the cool Si IV line exhibits obvious redshift of ∼ 13 km s −1 , which is consistent with the scenario of chromospheric evaporation.
Here, we directly observed the jet-like features with apparent motion perpendicular to the flare ribbons, which is the direct observational evidence of chromospheric evaporation.
